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Answer ALL SIXTY SEVEN (67) questions in Sections A-E. 


For Sections A-D select the MOST CORRECT answer by clearly marking the corresponding 


bubble on the General Purpose Answer Sheet using a #2B pencil. 


DO NOT mark more than one answer. 


Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


1. 


ea 


3. 
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SECTION A - Evolution 
TEN (10) questions worth a total 10 marks 
Suggested time 10 minutes 


Darwin reasoned that 


1. 


Descent with modification explains observations of change the fossil record, so the most 
competitive individuals will leave the most offspring in the next generation. 

All organisms have sufficient food, so those individuals that are best able to exploit that 
food will leave the most offspring in the next generation. 

Population growth can outstrip food supply, so evolution is governed by descent with 
modification. 

Organisms must compete for the available resources, so individuals that are best able to 
outcompete others will leave the most offspring in the next generation. 


2 Which answer best describes Natural Selection? 


1. 


2. 


3. 
4, 


Natural selection involves acquiring a characteristic during a lifetime and passing it onto 
an offspring. 

Natural selection is a process in which individuals with certain inherited traits leave more 
offspring than individuals with other traits. 

Natural selection occurs during the segregation of chromosomes during meiosis. 

Natural selection describes the loss of genetic variation as a result of a genetic bottleneck. 


3 Similarity due to a common ancestry is referred to as 


Pet 


convergence 
adaptation 
analogy 
homology 


4 The Darwinian fitness of an individual is measured by 


ala el 


its ability to compete for resources 

how long it lives 

the number of mates it attracts 

the number of its offspring that survive to reproduce 
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A defining characteristic of allopatric speciation is 


geographic isolation 

the appearance of new species in midst of old ones 
large populations 

increases in ploidy 


haan co ee 


The two main causes of variations in DNA in a population are 


Mutation and recombination 
Polyploidy and recombination 
Migration and emigration 
None of the above. 


at ce al 


Which statement best explains non-random mating? 


Non-random mating occurs when an individual migrates to another population 
Non-random mating occurs when gene flow introduces new alleles into a population 
Non-random mating occurs when a zygote is selectively aborted 

Non-random mating occurs when there is a bias for or against mating with related 
individuals. 


ee ire 


When the breeder determines fitness of individuals rather than the environment the 
process is called: 


The Hardy Weinberg Law 
Artificial selection 
Natural selection 
Darwinian fitness 


ee ee 


Parapatric speciation is best described by 


1. Speciation with incomplete geographic isolation from the ancestral species 

2. Speciation with complete geographic isolation from the ancestral species 

3. Speciation in the complete absence of any geographical barriers to gene flow with the 
ancestral species 

4. None of the above. 


A population of sea cucumbers from the Maldives has the following allele frequencies 
for the tentacle colour gene: A = 0.7 and a = 0.3. Using Hardy Weinberg equations and 
these allele frequencies, what are the expected genotype frequencies in the population? 


1. 0.25 (AA), 0.50 (Aa), 0.25 (aa) 
2. 0.50 (AA), 0.47 (Aa), 0.03 (aa) 
3. 0.49 (AA), 0.42 (Aa), 0.09 (aa) 
4. 0.42 (AA), 0.47 (Aa), 0.09 (aa) 
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SECTION B - Plant Diversity 
Twenty (20) questions worth a total of 20 marks 


Suggested time 20 minutes 


Of the following choices, the most distant relatives of land plants are: 


1. Blue-green algae 

2. Brown algae 

3. Green Algae 

4. Red Algae 

The ancestor of land plants was 
1. A charophyte 

2. Achlorophyte 

3. Aredalga 

4. None of the above 


A shared derived feature of land plants is the presence of: 


Alternation of generations 
Chlorophyll 

Embryo 

Seeds 


PS 


Which of the following groups is not monophyletic? 


Bryophytes 
Hornworts 

Liverworts 
Mosses 


Be. 


The gametophyte generation is dominant in: 


1. Land plants 

2. Mosses 

3. Seed plants 

4. Vascular plants 


Phylogenetic analysis indicates the order of evolution of lineages as: 


Land plants, vascular plants, seed plants 
Mosses, algae, seed plants 

Vascular plants, mosses, seed plants 
Water lilies, Amborella clade, Eudicots 


pest 
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17 Spores in land plants are the direct product of: 


1. Fertilization 
2. Mitosis 

3. Meiosis 

4. Syngamy 


18 Ferns produce: 


1. Diploid spores 
2. Haploid spores 
3. Polyploid spores 
4. Triploid spores 


19 Seed plants, as stated in your text book, date to about: 


1. 6,000 years ago 

2. 1 million years ago 
3. 300 million years ago 
4. 500 million years ago 


20 The sporophyte is the dominant generation in: 


1. Bryophytes 
2. Ferns 

3. Liverworts 
4. Mosses 


21 Of the following groups, the highest extant species diversity occurs in: 


1. Angiosperms 
2. Gymnosperms 
3. Mosses 

4. Pterophytes 


22 Pollen grains in angiosperms are the reduced male gametophyte formed in: 


1. Anthers 

2. Carpels 

3. Cones 

4. Megasporophylls 


23 Ephedra is a/an: 


1. Angiosperm 
2. Gymnosperm 
3. Lycophyte 
4. Pterophyte 


24 Seed plants are: 


1. Biphyletic 

2. Monophyletic 
3. Paraphyletic 
4. Polyphyletic 
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25 What is the structure and ploidy of the nutritional tissue that surrounds the embryo seen 
in the seed from a GYMNOSPERM: 


1. Female gametophyte, triploid (3n) 
2. Endosperm, triploid (3n) 

3. Endosperm, haploid (n) 

4. Female gametophyte, haploid (n) 


26 In angiosperms two polar nuclei fuse with one sperm to form: 


1. Diploid embryo 

2. Haploid endosperm 
3. Tricolporate pollen 
4. Triploid endosperm 


27 Many monocots have flowers with parts in each whorl in: 


1. 2s 
2. 3s 
3. 4s 
4. 5s 


28 The partial sequence of the land plant life cycle that is INCORRECT is: 


1. Gametes—fertilisation—+zygote—mitosis 

2. Meiosis—haploid spores—mitosis>gametophyte 
3. Mitosis—sporophytemeiosis—gametes 

4. Mitosis—sporophyte—meiosis—haploid spores 


29 Secondary xylem and heterospory are shared derived features of: 


1. Angiosperms 
2. Land plants 

3. Seed plants 

4. Vascular plants 


30 Gametes in land plants are a direct product of...(complete the sentence) 


1. Meiosis 
2. Fertilisation 
3. Mitosis 
4. Pollination 
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SECTION C -— Plant Structure and Function 
FIFTEEN (15) questions worth a total 15 marks 
Suggested time 15 minutes 


Which of the following is not correct? Plant cells possess a primary cell wall: 


1. The primary cell wall is external to the cell membrane. 

2. The primary cell wall is composed of cellulose, polysaccharides and protein. 
3. The primary cell wall is semi-rigid. 

4. The primary cell wall is composed entirely of 2 lignin. 


Which of the following is not associated with primary growth? 


1. Apical meristem. 

2. Procambium. 

3. Secondary cell walls. 
4. Secondary phloem. 


A thickened cuticle, terete leaves, sunken stomata, phyllodes, cladodes and bulliform 
cells are features of the: 


1. Xerophytes. 

2. Hydrophytes. 
3. Mesophytes. 
4. Epiphytes. 


The compound leaf is composed of: 


1. A single undivided blade with an axillary bud at the base of the petiole. 
2. A number of leaflets, each with an axillary bud at its base. 

3. A number of leaflets, with an axillary bud at the base of the petiole. 

4. A number of leaves, with an axillary bud at the base of the petiole. 


Which of the following cells types are used in the efficient transport of water, sugars and 
nutrients through the plant? 


1. Vessels, tracheids, sieve tube cells and companion cells. 
2. Vessels, tracheids, sieve tube cells and collenchyma cells. 
3. Vessels, fibres, sieve tube cells and companion cells. 

4. Vessels, tracheids, guard cells and bundle sheath cells. 


Transport of material from one cell to another via the cytoplasm occurs through the: 


1. Plasma membrane. 
2. Plasmodesmata. 
3. Plasma. 

4. Primary cell wall. 
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Which of the following describes the cells and tissues found in the transverse-section of a 
monocot root (shown in order from outside to inside)? 


1. Epidermis, cortex, endodermis, phloem-xylem (co-located in a ring), pith. 

2. Endodermis, cortex, epidermis, phloem, xylem (in centre). 

3. Epidermis, cortex, endodermis, phloem-xylem (co-located in a ring), no pith. 
4. Epidermis, cortex, exodermis, phloem-xylem (co-located in a ring), pith. 


Roots can be modified to perform functions other than water and nutrient uptake. 
Which of the following statements is incorrect? 


1. The carrot and beetroot have taproots modified for storage. 

2. The maize plant has adventitious roots that arise from the base of the stem that provide 
support. 

3. The potato tuber is a fibrous root modified for storage. 

4. Mangrove trees have roots modified to provide oxygen in anaerobic mud. 


The vascular bundles in the stem of eudicots undergoing primary growth are typically 
found in: 


1. Scattered bundles. 
2. A single ring. 

3. Spirals. 

4. Concentric rings. 


The intercalary shoot apical meristem of grasses is: 


1. Located at or just below soil level so as to avoid damage by grazing or fire. 

2. Located at the end of a long stem and placed well above the ground to avoid intense heat 
from fire and out of reach from grazing animals. 

3. Present in the corm, well-below soil level. 

4. Located near the surface on the uppermost part of the large tap root. 


Which of the following concerning secondary growth is incorrect? 


1. A lateral meristem known as the vascular cambium increases girth. 
2. A lateral meristem known as the cork cambium produces cork cells. 
3. The bark consists of the phloem and the cork. 

4. Bark consists only of the cork. 


Indicate the correct statement. Trichomes are: 


1. The small pores on leaves that facilitate gas exchange. 

2. Buds located in the leaf axil. 

3. Hair-like cells on the leaf epidermis that reflect light or repel insects. 
4. A key part of respiration biochemistry in plant cells. 
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43 Which of the following statements is correct? If a flaccid cell with a total water potential 
of -1.5 MPa is placed in a sucrose solution with an osmotic potential of -0.5 MPa: 


1B 
2 


3. 
4. 


The cell will take up water and swell until it explodes. 

The cell will lose water to the sucrose solution as the water potential of the external 
sucrose solution is lower than that of the cell. 

The sucrose will move into the cell to balance out the difference in concentration. 
The cell will take up water until it reaches full turgor, and the cell wall will limit any 
further expansion. 


44 The vascular bundles in the stem of eudicots undergoing primary growth are typically 
found in: 


1g 
De 
3. 
4, 


Scattered bundles. 
A single ring. 
Spirals. 
Concentric rings. 


45 The intercalary shoot apical meristem of grasses is: 


1. 


Located at or just below soil level so as to avoid damage by grazing or fire. 


2. Located at the end of a long stem and placed well above the ground to avoid intense heat 


from fire and out of reach from grazing animals. 


. Present in the corm, well-below soil level. 
. Located near the surface on the uppermost part of the large tap root. 
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SECTION D —- Animal Diversity 
FIFTEEN (15) questions worth a total 15 marks 
Suggested time 15 minutes 


46 The bones in the inner ears of mammals had originated from bones located in the 


1. Eyes 
2. Jaws 
3. Snout 
4. Temple 


47 Feathers are heavily modified 


1. Scales 
2. Digits 
3. Glands 
4. Claws 


48 Which group within the Arthropoda contains the most species? 


1. Crustaceans 
2. Insects 

3. Arachnids 
4. Trilobites 


49 Which characteristic is only found in animals in the phylum Cnidaria? 


1. Foot 

2. Proglottids 
3. Tentacles 
4. Cnidocytes 


50 What type of skeleton is found in an earthworm? 


1. Hydrostatic 

2. Exoskeleton 
3. Endoskeleton 
4. Hyperphasic 


51 How do most sponges feed? 
1. Swimming after prey 
2. Photosynthesis 


3. Filtering water for food particles 
4. Digesting carrion 
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52. Which phylum of invertebrates is most closely related to chordates? 


1. Arthropoda 

2. Mollusca 

3. Echinodermata 
4. Annelida 


53 Sea cucumbers defend themselves against predators by 


1. Biting back using anal teeth 

2. Squirting sticky tubules that adhere to the attacker 
3. Burying itself into the sediment 

4. Changing colour 


54 The hydatid tapeworm has a 


1. Muscular foot 

2. Pharynx 

3. Complex lifecycle 
4. False body cavity 


55 In deuterostome animals, the blastopore develops into the 


1. Anus 

2. Body cavity 

3. Mouth 

4. Nervous system 


56 Nematoda (roundworms) are 


1. Triploblastic and coelomate 

2. Diploblastic and acoelomate 

3. Triploblastic and acoelomate 

4. Triploblastic and pseudocoelomate 


57 The only group of invertebrates known to have evolved the power of flight is: 


1. Archnids 

2. Crustaceans 
3. Cephalopod 
4. Insects 


58 Which one of the following groups has no differentiated tissues and organs? 
1. Flat worms 
2. Sea slugs and nudibranchs 


3. Sponges 
4. Roundworms 
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59 Which of these is NOT a feature found in lampreys and hagfishes? 


1. Gills 
2. Jaws 
3. Post-anal tail 


4. Body cavity 
60 The larvae of echinoderms are: 


Radially symmetrical 
Penta-radially symmetrical 
Bilaterally symmetrical 
Asymmetrical 


aia cet le 
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SECTION E — Short Answer Questions 
Use the ANSWER BOOKLETS provided for this section 


SEVEN (7) Questions worth a total 60 marks 
Note there is internal choice within questions 63, 64, 66 and 67 


Suggested time 60 minutes 


61 (5 minutes, 5 marks) 


Three species of fish (A, B and C) were sequenced for a gene containing four variable nucleotide 
sites, for which the ancestral sequence was already known. The following table shows the 
nucleotide for each species at each variable site. This information can be used to determine the 
tree that requires the fewest evolutionary changes by marking the required substitutions on 
each of the possible trees that represent these species 


Site 1 Site 2 Site 3 Site 4 
Species A | A A C T 
Species B | G T G T 
Species C | A T C G 
Ancestral | G A G G 
sequence 


One possible phylogenetic tree indicates that Species B and C are each other’s closest relative. 
Although it can be drawn in different ways, but the following trees represent the same 
relationships. 
a. Draw trees representing each of the different possible the evolutionary relationships among these 
species, but be careful not to show trees that show the same evolutionary relationships, even if they may 
look different. 


b. Identify the most parsimonious phylogenetic tree 


c. Identify which species is most closely related to Species A. 


62 (5 minutes, 5 marks) 


Briefly explain and compare what happens to the two (2) sperm nuclei at fertilisation in 
GYMNOSPERMS and ANGIOSPERMS. 
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63 (15 minutes; 15 marks) 


Design, draw and label all parts of a flower that has evolved to be pollinated by EITHER 
(CHOOSE ONE) a BIRD or the WIND. Describe any features such as colour and rewards. 
Include in your drawing an adaptation that minimises self-pollination. Why should avoiding self- 
pollination be favourable to the species? 


64 (Each answer is worth two (2) marks (10 minutes; 10 marks) 


Briefly explain or discuss FIVE (5) of the following. 


Photoperiod and flowering 
Tracheids 

Rhizobia 

Parenchyma 

Auxins 

Casparian strip 

Bark 


Rml Ao os 


65 (5 minutes; 5 marks) 
What are the THREE (3) different germ layers which are produced during gastrulation (a 


diagram may assist)? List the type of tissues and organs each of these layers gives rise to in the 
adult body. 


66 (5 minutes; 5 marks) 
Select EITHER (CHOOSE ONE) the phylum ARTHROPODA OR the phylum MOLLUSCA 


List the phylum characteristics of the selected group 
67 (15 minutes; 15 marks) 


a. Using EITHER (CHOOSE ONE) the organisms for the SNOW GUM WOODLAND field 
excursion, or a COMMUNITY OF YOUR CHOICE, draw a food web of the interspecific 
interactions (with a maximum of 10 taxa) as arrow-headed lines. 


b. Define each layer of your food web with its trophic status (eg. producer etc). 


c. Explain and define ONE (1) symbiotic relationships involved in your community diagram. 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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